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ABSTRACT 



Children's preference for odors, some of which presumably 
had marked trigeminal (noxious) effects, was assessed with the 
use of the method of pair comparison. Although the children, from 
4 to 7 years old, weie able to discriminate between the intensities 
of the odors, they were neither attracted nor repelled by them as 
much as the adults. In other words, the range of hedonic values 
associated with odors was found to be much smaller for children 
than f^r adults. This indicates that one must not depend on "bad" 
odors to keep children away from harmful substances. In particular, 
the finding that children are more tolerant of unpleasant odors than 
are adults suggests an even greater need for keeping potentially 
harmful substances out of the reach of children than w, jid be 
necessary if children's preferences could be pre'^Jcted on ti.e basis 
of adult judgments. 
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INTRODUCTION 



Previous research on the feasibility of olfactory coding of noxious 
substances to ensure aversive responses in children (1 ) indicates that 
young children showa high degree cf tolerance for unpleasant odors, 
and that differential responses to hedonic attributes associated with 
the sense of smell seem to be acquired rather than inborn. The pos- 
sibility remains, however, that trigeminal stimulation could be used 
in coding noxious substances to elicit such inherent defense mech- 
anisms. 

The trigeminal system refers to the fifth cranial nerve, which 
mediates sensations of irritation and pain. It has long been considered 
possible that many odorants affect the trigeminal nerve as much as, 
if not more than the olfactory nerve. For example, ammonia' 
elicits an odor, but the irritation experienced when inhaling 
the vapor of ammonia is probably the most noticeable experience 
and the most effective stimulation to action. Recent electro- 
physiological research on animal preparations (2) has shown 
that some compounds which were assumed to be "pure odorants'', 
that is, noticeable only through the sense of sm6l!, dctuall / stimulate 
the trigeminal system as well as the olfactory. 

Such results are not unexpected because trigeminal fibers do 
terminate in the nasal passages, and it is known that these fibers 
jom others from other areas of the face and head in the fifth 
cranial nerve. Both the trigeminal and olfactory receptors make 
synaptic connections with the olfactory bulb and the brain, and 
the sensations associated with these different receptors cannot 
easily be separated introspectively by a human observer. What is 
of primary interest in the present case is that the trigeminal 
system might be utilized for the purpose of sensory coding in 
cases where pure odors are insufficient. 

For this reason, it was decided co evaluate the usefulness of 
trigeminal stimulation in an olfactory experiment similar to the one 
mentioned above. In order to obtain information about the possible 
correlation between these two perceptual attributes, some subjects 
were asked to make both preference and intensity judgments of 
the same odorants. 
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METHOD 



SUBJECTS 

Four-year-old children were obtained from Kent Country Day 
School, a private nursery school in Warwick, Rhode Island; and 
7-yea';-old children were obtained frOiTi Frenchtown School, a 
public school in East Greenwich, Rhode Island. These particular 
ages were selected to span those used in the original study (1), 
which showed that age was an important factor in reactions to 
odors, for comparison, a wide variety of adult friends and 
colleagues of the experimenter (L. M.) also were tested. Each 
subject was tested individually - the children in their school and 
the adults in their homes or in the home of the experimenter. 
Table 1 presents the mean, range, and standard deviation for the 
ages of the subjects and the number in each group. Although medical 
screening was not feasible, none of the subjects appeared to be 
suffering from colds or other conditions that might interfere .with 
odor perception. 



Table 1. ANAL*.''S!S OF AGES OF TEST SUBJECTS 





Number 


Mean age 




Standard 


Age group 


of subjects 


(in years) 


Range 


deviation 


4-year«olds 


16 


4.73 


10 months 


.26 


7year-o!ds 


17 


7.86 


19 months 


.49 


Adults 


35 


31.55 


39 years. 


11.73 



10 months 



MATERIALS 

The five odorants were undiluted safrole, neroli oil, 95 to 100 
percent heptanal, 70 percent by volume unscented alcohol, and 
aromatic spirits of ammonia U. S. P. Although it can not be objec- 
tively demonstrated, it was expected on the basis of adult judg- 
ments that ammonia and to some extent, alcohol, would be judged 
differently than the other substances, because they produce a sensa- 
tion of mild pain in the nose. 

DESIGN AND PROCEDURE 

All 10 pairs of the five odorants (excluding identical pairs) 
were presented to each subject. Each odorant was paired with 
every other odorant in a balanced series. The two members of 
each pair were presented successively, and each of them was 



presented first in two pairs and second in the other two pairs 
m which it was included. To eliminate color as a possible cue, 
all the odorants were d^ed the same color with Sudan Yellow 
(C,7H,4N20). 

There were four subgroups for each age (4, 7, and aduit), 
and each subject was assigned to one of these subgroups at 
random. A random order of the 10 pairs wdK first drawn, but 
this order was modified so that the alcohol was presented first 
as a common standard of reference for all subjects. In addition, 
the order was arranged so that no odorant was repeated in two 
successive pairs. This odor was presented to subgroup 1. Sub- 
group 2 received the same order, but for them the order of pre- 
sentation of the two members of each pair was reversed. For sub- 
groups 3 and 4 the orders of presentation were the reverse of those 
used for subgroups 1 and 2, respectively. The first stimulus pair was 
repeated ux the end of the series for all subgroups to estimate the 
reliability of the responses. Each member of a subgroup made a 
total of 11 comparisons. 

The fiubject was seated across the table from the experimenter. 
The odorants were kept out of view. In order to make a judgment, 
the subject was asked to sriiff cotton wrapped around a glass rod 
and saturated in the liquid odorant. When not in use, the glass rod 
and cotton were kept in a stoppered test tube. On each trial, a 
pair of odorants was presented by the experimenter, one after the 
other in succession. The presentation of the pair required about 
4 to 5 seconds. The subject was instructed to take a good sniff of 
each member of the pair, as the experimenter held the cotton under 
his nose, and then to point to the one he "liked best" or "likeo 
least". A different form of the question was used for different 
subjects, more or less at random, in order to eliminate semantic 
problems observed in earlier studies (1). Only two odorants were 
visible to the subject at any one time. Since the subjects were not 
given any information about the total number of odorants involved, 
they generally believed there were many more than five. 

The group of adult subjects was divided into two halves to com- 
pare judgments of intensity versus preference. One-half judged 
preference first and intensity second, and for the other half this 
Older was reversed. The same order of pairs was used for both 
tasks. For the reason mentioned above, the form of the question 
regarding intensity was also varied for different subjects; for 
example, "Which is stronger", "Which is more intense" "Which is 
weaker", or "Which is less strong?" 
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RESULTS AND DISCUSSIONS 



Measured by the proportion of the subjects who chose the same 
member o1 a pair when the first pair was repeated at the end of the 
test, the judgments obtained seemed relatively stable and worthy 
of further analysis. The basic data of the experiment are presented 
in Table 2. 

The entries in this table are the proportions of the subjects in each 
group who chose one odorant over the other for each of the 10 pairs. 
Table 3 shows these proportions converted to z-scores based on the 
relationships between z-scores and proportions under the normal 
curve. This assumes, according to Thurstone's Law of Comparative 
Judgment, that preferences are normally distributed and, thus, 
that z-scores will reflect psychological distances between the pref- 
erence values associated with each member of the pair (3). Note 
that a z-score of zero corresponds to a proportion of 0.50, and 
thus indicate'^ that half of the ch'idren selected one member and the 
other half selected the other member of a particular pair The 
larger the z-score, the more decisive was the vote for (+) or against 
(— )an odorant, and the larger the psyctiological distance between 
the members of a pair. 

For each pair of cdorants there is one direct and three indirect 
estimates of this distance; the latter estimates ara obtained from 
the comparison made between each member of a particular pair 
and each of the three remaining cdorants which are not members 
of that par- j|ar pair. The psychological value associated with 
each single odoraril, as distinguished from the distance between 
pairs of odorants, is defined as the mean rf these four estimates. 
These means are shown in the last row for e<jch part (A, B, and C) 
of Table 3. These values are only relative and do not permit absolute 
quantitative comparisons. Basically, they provide information about 
the variability of the preference judgments, and that information is 
sufficient for tho present purpose. 

Table 4 presents a summary of these psychological values 
associated with eat!, single odorant taken from Table 3. It can 
be seen in Table 4 that, as in the original study (1), the variability 
of preferences is smaller for children than for adults. In other 
words, children do not discriminate between odors in terms of 
likes and dislikes to the same extent as do adults. While adults 
'ndicate a fairly wiae range of values (e.g., -1.20 to +0.84 for the 
first preference judgments), all t!^9 values obtained for both groups 
of children are closer to zero 'e.9., -0.21 to +0.21 for age 4). 
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Table 4 also indicates that whether adults judged preference 
before or after intensity made little, if any, difference. However, 
the order of judgments did seem to have an effect on intensity. This 
may be the -esult of adaptation, or it may indicate that the quality 
of the odorant is the most salient perceptual attribute and, there- 
for**, elicits the most reliable judgments (4). Whatever the reason 
for this interesting problem, it is not of primary concern in this 
context. 

The main purpose of this study was to assess the extent to which 
a noxious and. presumably, a trigeminal stimulus, such as ammonia 
or alcohol, would be judged by children. No outstanding effects 
were observed. The judgments of these substances were as variable 
as the others and did not deviate systematically from them. Of 
course, one could increase the concentration of ammonia enough 
to make it aversive, but probably not without crossing the limits 
of what would be safe anc practically useful for the present 
purpose. The data obtained up to this point, therefore, seemed to 
indicate that children are either very tolerant of odor, or that they 
have a relatively undeveloped and dull sense of smell and may be 
unable to discriminate between odors on any perceptual dimension. 

In order to decide between these two alternative interpretations 
of the results, another group of 32 children were tested m a supple- 
mentary experiment at the Dr. Martin Luther King School in 
Providence, Rhode Island. These children were asked to judge 
both the intensity and the pleasantness of odorants which were 
varied both in concentration and in quality. The results show clearly 
that the children did perceive differences in the intensity of the 
odorants; for example, 100%, 20%, and 10% neroli oil. There was 
also evidence of a negative correlation between perceived intensity 
and preference similar to that observed with the adult subjects. 

However, of greatest interest was the finding that, although these 
children were shown to be sensitive to intensity (concentration) 
differences in the odorants, the range of their preferences again 
was limited, as has been the case with all the groups of children we 
have observed - now a total of 175 children.. The range of values 
obtained from the preference judgment (-0.40 to +0.37 in z-scores 
as in Table 4) is less than half the range of values obtained for 
intensity (-0.86 to +0.98) for the present group. In fact, the range for 
intensity is larger than any of those obtained earlier for preferences 
of children. In other words, the evidence shows that children are 
able to judge differences between odorants, but the fact that they 
can discriminate between odorants does not mean that they also 
like some of them and dislike others. 
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CONCLUSIONS AND RECOMMENDATIONS 



The present research has reinforced the conclusion that children 
are neither attracted not repelled by odors as much as are adults. 
This tolerance is apparently not the result of insensitivity to 
differences between odorants but lack of experience. The younger 
the child the less likely he is to respond as might be expected from 
an adult's perceptual evaluation of an olfactory situation. To adults 
the presence of odor is often taken as a warning signal for further 
investigation of something potesMially distasteful or harmful, but 
to children odor \s less likely to nave any special meaning. While 
a child tends to respond like a "yes man" in an opinion poll 
about odors, an adult tends to be negativistic, especially in the 
case of untamiliar odors (5). 

Contrary to expectation, even trigeminal stimulation, at least 
of a moderate intensity, is not sufficient to ensure avoidance 
behavior in children. Consideration of this fact makes it more under- 
standable that children may eat or drink substances which seem 
unpalatable to adults. Although an individual child may express 
strong displeasure with a certain odor, it apparently is not possible 
to find something that smells bad to all children and to use it in con- 
nection with a product or environmental condition in such a way 
that they will avoid U\ In fact, the need to prevent children access 
to harmful household goods or harmful atmospheric conditions 
seems even more critical than it did at the outset of this research. 
Children not only may be more careless and less knowledgeable 
about dangers, but they apparently are less likely to be reoulsed 
by thern than are adults. 
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